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PIEZOELECTRIC TRANSDUCER DRIVING CIRCUIT 

(57)Abstract: 



(54) 




PROBLEM TO BE SOLVED: To provide a driving circuit, by which a 
piezoelectric transducer is started stably and which is driven 
stationarily and has simple circuit constitution, even in the 
piezoelectric transducer driving the load of large fluctuation at a 
starting time and at the time of stationary operation such as a 
cotd-cathode fluorescent lamp and even when a temperature and 
load are changed at the time of stationary operation. 
SOLUTION: A starting control circuit 9 controls a variable 
oscillation circuit 1 so that the oscillation frequency of the variable 
oscillation circuit 1 reaches frequency close to resonance 
frequency (fr) at the time of the no-toad of a piezoelectric 
transducer 4 at the time of the lighting start of a cold-cathod 
B. fluorescent lamp 7. The operation of the starting control circuit 9 
is stopped after lighting, and an oscillation control circuit 10 
controls the oscillation frequency of the variable oscillation circuit 
1 so that an approximately constant current is flowed through the 
cold-cathode fluorescent lamp 7. 
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im^m 2 ] mmmz i ^kmrnmrn 2 i!R.mmmim 
2immm^hm:^'thBm h =7 yT.ffwmmwk-Q-h-r) 

j±« b ^ yx<r) 1 i}i:ffl!WfiifcA:b$ix-S^mE^^ 
ic^^^-SlM^'WIlISSfc ^iii.T V>SflE« Y^yy^m 

[»«^ 3 ] ^nmz 1 <j:iy«ffi&t;^' 2 

^m-fh^mmmnk . 

m%m^nmzx-yi^f\.hmm:&&<mM^i^y v sit 
hm^'^'7YWkk-kmi.. 

t ■k'm.k-th^^Y'yyT.mmWs. 
iwm. 5 ] 1 dm^mm 2 ixw^js^ 

jt^ti. i<J:i!imffi*^'^A:'3Sti/i^gS«£E*^mtT 



^mJE0M»t^tf §|-rsiS«IIIS&i: . 

^Lfc'c.HaiBJi»CiO»5IS:i?jfc-ri. i a icliSlllilll 

@Sj$iJ«IIig#i: . 

IBft1t^SE3&*^ 2 cOK^«ic{5S-grr J: d l^HrfB^ 

wm(nwmmm.^mm-hmmmmnk -k^Lx 
[it«^6 ] wM.mz 1 j^^:ffl!i^®sitA'2<^iiim®*sjg 

^$tL. lMaKS:0-^A*$ix^2S^«ff^^«tT 

■mm&m^k^mm^hwsL^mwkk , 
miBS3SiiiiiiiiSioaj*M^^mjEi»ii-r-i.#ffi h 9 y 

WiB#ffi b 7 i^xo 2 )!jmzn¥m^-^ixfz ^A)Vk-k 

miE^ffi b 9 yxcT) 2 j^ajiviuiB^ ^ )v<n^m yy 
^■^yxkKm.v'y yx<r> 1 mmm^&k <m.¥\^ 
mmLti^wmvyy:^<^^w&mm.mz^^'^ixx\.^ 
^^k ^mwik^hsm. h 9 yxmmmm. 
imMi ] sMW<<zi}mmMm2mmMtim 
m^fi. limwmi-hx-^i^fu-z-^mMS.'k^Lx 

X. 

■^wmlim^^^'m^mwthm^^Mmm^k , 

luiB«»£^IIlilS§tom:f3^i-^^m£Eiii|il-ri. #J±3 ^ IV 
k. 

miB#BE3 ^ /K^ 2<Xiyi=ll:?'MM$tt^=i 

rJ' y X i: JEH h 9 >'X CO 1 J^{it?m^» t <50tt?iJ*iiM 
c: k ^mmk-t^SM h 9 yxggi&|nlli&. 
[000 1] 

■5, 

[0002] 

1 9 5 o^•^t*till^§^^/tffi«h7>' 
x(±. i: Affi^?!ifflO#JE h 9 VX i: bT«B § 
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[0003] 'mmwmmzm^^tLhm.^ni^'V ^ 9 
ii?ffi^fci-g.3v. 6v. 9v. 1 2v^oa:mmJE 

jS*TB#1 0 0 0 Vrms^. ^SB#5 0 OVrms^ 

[00 04] ^tii/zML. E.mhyy^ii.i'^ymi^ji' 

=J i^HIS ( P ZT ) ^JEE^-fe9 5 <y ^'«iptii;t{i:-:t 

x/2<m (mtiM) (Dmm^MHif. i^mmmi^zsm 
^yx^mmi,z^'^-\t. ^(Dmmmmi^&mm: 
<^xs3^. -eLT. mmhyyxxK)i>4-^'it. 'mzm 

^i?hC3-^X^l 9 94:^1 1^7B-^c7314 7Ht= 
[0 0 0 5] «r^f7>'X**5 0kHz>?7^^>6 0kHz 

11 h 7 yxmmsxm'f-t mmizmmmimmm.wij& 
« h 9 yxcomm^mij^mmmmcoy'vi ^'Ht-S) 

i.. |iIllt=*3V^T. 10 1{4£E«h5i^X104^l» 

ummt^zx o T^mi^^ jE« h ^ ^x i o 4 ^^^^ 

[0006] "sj^^iilllgS 101 coiiitHiMmi^vu:^ 

mBX'h^(r>x'mmmkm^t:^<^^. ^(Tymmmi. 

f&^liSM f 7 y X 1 0 4 xmiz^h KtSMh^yxi 
0 4c7)fill'|4^ffiT§-ti:-g.. ISJ^J^HIS^ 1 0 

^l,z^mti> . 1 0 2 i: tT . bVN'x 

[ 0 0 0 7 ] ^S?^IIIB&1 0 20ffi:(3{4l<7^ 



1 0 3 tci OJE« b ^ >-X 1 0 4 Srirati-t^ <7)tc+^^^ 

K^i'tcm^jjtiiiisnTfEm b9>'xio4cDi »:iy« 

®1 0 5fcA*§ttS. ffimh^^'Xl 0 4(4A*tfv: 
WmMl 10 7 tEpjnStt. i^Uffi^fl" 1 0 7 ifiM. 

n-th, mi3\tm^\-^y:^<^TY^^v'Sfyxtn^ 

[ 0 0 0 8 ] H 1 4UmM^SM h y yX<D 'Sm^MJf 

^mmm^(^yr3y^mx'$>&. mmizts\,^x. loi 

itEMhy i^x 1 0 4 ^mm-t^^^imim^i^^-t 
^^^mmB^x-hi> . 'n^mmmmi o i (rtmtum 
mtjvu^^mxh 0 . m^mBm^ i o 2 i o^m 

til) , mmmmmm io2<:oiiiMiYy-< ymm 103 
Id <£ K)S.m h 5 yx 1 0 4 ^mm-t^ coiz+^^u^u 
izm^m^^^fi. mmh^y:x.i 04c7)ij^ffl!rai 0 

5 tCA* § tt-S . JEm f 5 yx 1 0 4 COff^J&Hfc J; 0 

#ffi§ix>t£B::bmB42i^:Mmffi 1 0 63&>^5X0m$ix 

[0009] 2ij^i!imffii 0 6i}^i^tii:f3^tifzms.mm 

lii^mm^mj 1 0 7 fciiffSffiM 1 0 s t (^n^iiisstc 
Epjnsiii, , m^mmz^dt^mmzi: ^x^^mm 1 
0 8(mmz^~t^mmtimmmmmmi 0 9i,zA:fj 
^fi. %mmmmm 0 9iti%mmmmTi 0 7^zim 
-^mwa^mti?, x o ^z«i^^mm^ 1 0 1 mm-t 

Z(7)Xol,zLX. i^^^Ml Olii^mzMl 

mmmL-ffmt tT i. . ^WimnzmimmLifi^nw. 

mzmtti-. 

[0010] HI 3ic:SL3tJ;9ic. Emh^yxiiffli 

^g^ms^ 1 <mmM^zxti-th h . ffms&stc j; 0 2 

mb^yxo^'T-mt^Ds S*Wt«U=^t>.|.. c: 
<m0EM. V ^ yxoflffl'lt &ffiT§ -frT L * a . t^o 
T . E« h 5 yx{4T' # S PI •? »a«Mfi|iOiE^ 

[00 1 1 ] HI 5S.V1 ettESh^yxi 04SrlB 
»rtl>/2A6oiWjfi-§-co«:'3iii|i^=fT d F 9 ^ rmS-S 1 

0 3cOfi:#:fljT-&.&o HI '5X\tWm^m^\ 1 OT' 

mg£«iii^fi=v\ ^Eh^yxi 1 ix%Kmm:^-> 

T , ES b 7 yx 1 0 4 misfit- S iDlc+^^^rMifl-^ 
■kWC^^h. HI 6Ti4«SiLiii|iIl]S&l 1 OTl: 
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ff^h 7^;^ 10 4 ^»f-'i.<^t+^^=5:IBi&«^*# 

[0 0 1 2] mMfiimissi 1 o{i. fet^v-x^ 

ifiHIg&T-fflV ^ I, i 1 1 J; D ^ LT . 
JE^b 1 0 40®»l£l6]±hg&^|B]±&BeUi: L 
T. JE^b9>';^l 0 4(7)1 ij^lil^l 0 5t=A:'3t-^ 

#jE Yyyxill C02<mc0^ "yV^ i> >'X i:JE« h 

7 1 0 4 1 immm i o s owmwsi: «oit:M* 

ffiJU^^ffimb^^-Xl 0 40i^®ja»3fi^ (-r=Sr 

#BE=?-^;H 1 2c7)2<^i!|cO-fy^":J'::5':xXi:fiE«h7 
1 0 4<^ 1 1 0 50»liW«i:c7)il^J^yg 

MI«C*ffiS b 9 yx 1 0 4 <?)*^^^#tcig^ L 

[00 13] 

flE«h^>'Xi7)!|fSi>i^xtffV^±#<gS-fl:^-l.. 
t . h V >'XcDitiiii»i?aKai^"ft?tfc J: 0 

^•fE. ag^ft1§f«^'fW=<J:0flE«b9>'XOifcJi^^ 

JtcDfSTa/SttS&^'OffiT^^'^fe^'S , E« b ^ ^XCD 1 
<^W«®3&-^ J.fcT K 5 >y rS' ^Xi7)MI^^«H±h#ffiJ:b 
i7)jagii!c!|ttti: SrS^-m 1 3 J: D . h ^ ^-Xcoftffi 

[0014] --H. mm%xmmsthi%^\i. wmv 

B#i:;i[';:T^i: ^ b"-^'>X3&S:fe§ < ^-ftTI. , CIct) 

5tfe. H 1 2 t;t^^^O sii%ig:sr^iauiiiii&-e 
[0015] tfz. m^<7)S.mh9yxco9mMim. 



A y vx ffm h 7 >'x 1 MBfl«sco»«^s t 
(mMmiW^m.-kwm. v ^ >'x<^ifc^ji^i6fi#tcis 

^LTv^l,, \^fdfi->x. ffi^h9:xx<7)i<^ffl!l«®<o 

»«^»*^>J^S < 5rS h-SLmti:A ^^"^ ^ yxcr)«5&i':^ 
§<=5rD. -egoism. WBh^yxXii^ma^/Ucom 

■r !> . #E h 9 >'XX(4#JEr7 ^ $ < =3: 

[0016] :^mmii. immt&mjimtT^mi)^ 
iz^^^-m^mFt^EMh^yxx-h'^xi^. ttzu 
^ms^mzM&'^Mimit't^m^Th'^xiy. be 
mhyyx^^mzmmL. 3&^-?. ^^ms-tmm^j: 

[00 17] 

xiBttniisom 1 cDffij5g{±. sMhy yxco 1 mmu 
i,zA-ti-^fih^^iW±^m^~t^m&m^t . m.h'y 
yx<^m}miimmi^co^mmmi:m^(omm.^z 

s.mh^yx(Dmsmiimi¥tw±L. mmf^mim 
mhyyx<D2<mmmyf}^(i>n.mzm^^tihmmi 
{s-^t'S:^ J; o iz%mMm<D^mmimtmm-m 
mmmmtt:mtx^^i>. 

[0018] ^mMI,z X^hEMhy >'X 2 

COM4. &mhyyxcoi:ixmmmi>zx:h^ti:^^m. 
WE^^-t^mmi^k. EMh^yxcDimmm 

mMB^c^^mmmctrW, 1 0mm.m^m^cr>mm:izm. 

«h7>'xojm})it#{4iij#^ffitL, ^^#B#{4^ii 

[0019] ^mBi,zxhSMhyyxmimm>m3 
(D-mmi. mmh'yyxcDi^mvmizxts^ti^h^m 

mmtrmm-tmmms^b. Emh^yxff)2<!K.mmm 
^^i^nmi,zm^^tii>mm.^mii!,-t^mm.m^m^k . 
mmmmzAti-^tis>m^mm<7)mst:yy h-^-t^i^L 

[0020] :^^mizx:^s.m h 7 yxm}m^<Dm4 
comfmt. m<7:>mmi,zMtx. ^utm^oM^ 

mw.LxiiL-mi^yhmmi,z^K.hx^ -/^mmk^^i^ 
izmt. ^mi—ycTymimmizx-f y^mmt/^-ttti 

[0021] 7s^mMizx^EMh^yxm}m^com5 
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mmm^umL. M'mf^mimfFt:w±-t6mimm 

[0022] :^^mi,zx ^mmh^ yxMmm^com e 

b . mmmmm&^cotatim^^mEmm-tmB hyy 
xt. ^mh'^yy^<D2d:mizmmmi^tit^^-()Uk 

^mt . Yyyx<D2 ^^mm/■=l a /i-co^m^ yr 
^^yxtEMh^ yxco 1 mmmm&t com.m^ 
mmkiiwm h y yxff)^mmme&mizm^-^tix\^^ 

[0023] ^%mi,zi: ^ 5 yxm}m^<^w> i 

X.. m-)£nA)V(ri'i'9mmf-=iA)V(7:>-^WL-<yy^^y 
xkWMYv yxo) 1 imnmm^k c7)i:?fj^H»c 
ifiSM h 5 yx<7)^mmm\,zm.^^fix\^h z k 
^mwik^^, 

[00 24] 

mm.i>z-:>\^xmmi>zmm-h . 

mtmm i ) m i±:^wmmmim 1 1 j: ^jim h 
=7yxmmM^<^y''a^y^mx'hh, m2\,tsMh=7y 
xoii^iii {x-nm) wm^i^MfzTY^-/'S^yxkM- 
mtk com^m'm:^ir^' y y x-h ^ . 
[0025] )^mmmtnt:'kmzLtz)£mhyyx\i 
m2t,z^~tx 0 iizmwmm iim) ^k^mi^^xki 
wm^±^<m^j:ho w^^^iA^mmi,zi,±x 

mm\imm\,z^^^m'¥xmm^fi. ^mi^mt 

[0026] ^com^. immtBm h y yxco i 
Wi}^ t^WzT K ^-/^yx ( y\^-yyx(rm^ ) 

ipl^?)-tzT H 5 rJ' i^xof-^(iffi< =3r 0 ^ ^^^iM^ 



[0 0 27] HlfcfeV^Ts 4{i2^C01?fe:Siitt^- 

F t 1 ^[ftSiKl^- F<5Dn— ^fy^ffim b 9 yxT 

hh. wi'SM'vyyxA-kmm-th-^WMm'm^wt. 
^-fh-^mmmnxhh, ^^wmmK^^Mm 

w^mn2o^^-n\iYy^y-mk3\,zi. DjEmh^ 

f*. jE«h7^X40l<^fi!l«®5(cA:ti$n. JE®a 
*fcJ;D^jE$tLT2<i!:fflO«ffi6;^-felX'9m§iil.o 2 

mm^^k<msmmzmv(^fi. ^^mm^mnf 

[0028] i^wm^mi a^m^m (BEmh^yxig 
wm^(nmwm) EMVyy^AG^^mmmm 
x\t 1 ^<mmm. s ii^^MJ-^r Y^^y^ yxifi±% < mm. 

x\ isis^^±mmm.mf rmmx-mm-ttniimmi 
M77 i:m-t^<oi,z+^^mimm/^2d:m^6i}> 

^'m&^id-;sm.YyyxA<r>^mmi rm.m> 
niB&gcosijWij; -^xm^^m^itfim-kwm- 

[0029] ®«i§IJfPIll||9fcJ; O^^IlSM^Kfl"?*^;^ 

mk\Q(rim^-^mkth, t.ix\,zi^^^wxvyyx 

4«02?^ffl!l«®6 7&-4.?^llffi^3te*T7 fc!lfmm8i:C0 

LxmstL. ^»jispiiis*i o\iz^m^i\.h. 

Pirns 1 0 {mit^iKW' 7 t={3S'-^<7)^M5{)*m^ 

i:.o\.z-^^wm^\<^^-y}W&m.mmth(r)x. ^ 

1 OJi. ^tl»fiM7e«'7t:mi.«»S>&^m^fflJ; 

< 'SrtiJflKI&MaS^&ffi^ b 9 yxAffy^mm. f r 

ti.{i"|g»JlI-MSc*ff« h 7 yxA<nmw&m. f r 1 
5fi#<:6-fBi{=M#|i-r'&. 

[0030] @i&B#{4jE^ h 9 vx 4 <mmwmA^^ 

V '>J&^>\ ^«l&#Bt{4ll 3 tS^-r J; a tJ±« b 7 y X 4 CO 

imwmfi±% < =3r 0 . jyui^^ f r i wja^T'^^t 

Sr^-r«« m^^^zJw&y'^'X'^-fmM) x'oi^m 
\ ^wm^m. mutm 3 4'coii«c f 1 ^> f 2 offl 
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[0031] -^mmx'ii. immmm}V'-r<7)^j: 

a!W5^T-ig»-r S ^: i: t i 0 . J^PtSMmo J: o 

[0 0 3 2] ffilS^7:xJ:^{±. 2:5><D 1 
XfS 1 Kon— If yaffil ^ 9 

[0033] {mtmm2 ) mA{i-^wn(ommmm2 
izj:tKmy^yxmm^<^:ruy':/mx'hh. 
mmi^i'knM\,z Lfz.mn, v 5 vxji. mmm 1 1- n 
2^fflv^TiiBjLfc:j;atctt#^i& mm) mt^mi 
^mhx'm&fi±%<m^j:h. ^^m.m\±mmz 

[0034] :ifi\,zn hx&miwmt. iEm h ^ ^-x 
immmcf r 1 t^^mmmLf a 1 (c43fti.T 

F 5 «y yxmi}<yh-^ < ^ri. „ ^ LT#JEJ:bcOb°- ^ I, 
[0 0 3 5] ll4tCi3V^T. 14{i2^^c01jS*Si»^ 

Th^. iiimmh^yx4^mrt^^mmmm^ 

:ti{4il^«^NVl^x^?^t:* 0 . ^^KJ^miiSl 2 1 J; 0 
StL-S, ^SJ^IlIS&l 2<7)ai:'3(4h'9-f yHIS&l 3fc 

i *)S.mh^yx 1 4 &ig»i-ri.ot+t}^^rK;i'^c« 

*fSfssixfcf*. s.mhyyxi4(Di mmm& 1 5 i= 

A:fj$*L. JE®§&mt=J:'9#JE§#lT2<^ffl!imi 6J: 



[0036] i%m^M7i 7<7)Mm mmmm<Dm 
mm) ui. Bmh^yxi4<7)immmLm.mxm 
mmmi5i!)^i^EtzT}i^yi!^yxi!fijz^ Kis^^m. 

it^W t.fz^mti>±^^^cDX\ *>Bj:^»JWI«c 

f r im.m(^fK\'^mmwmMP^x-mm-tmr<%mmn^ 

ai 7^M7-t^<Dl,z+^^j:m}m^-i}^2'd:mWMl 6 

fi^^HT'^^lilllS&l l:^?^'ffi:'3-rsJ;afc-ffrgg5^ffilIlB& 
1 1 ^mm^^ . >r a LTiSKl»[lIE# 1 8 j; 

oT?^ll=K^5tCTl 7c7)^T**Mi&-r-l.. 
[0037] «B«iaiJfp|ilg# 1 8 1 J; D?#»S^3fc*T 1 7 

*WTL/^f*{i:. SBUi0j«[iis&i 8&^f±L. mmm 

HIS&l 90t&ft*lfl^#-r-l.. «I#«iJfPI3fi&l 9ti. fc^ 
36» t46^^jit*T4'0?^Ilffim5K*T 1 7 Lfcai^ 
^KtzEMh'yyx 1 4c0*lija«f r 155^1(0^2 

81 1 1 5&*aj:fj-f-.s. J: a fc^niimsi 1 1 ^wm-h , 

[0038] tB»)ii${4jE« h ^ i^x 1 4 (^immm^A-- 
■^\^<DX'^mmmLf rm^m^mmx-rnivxh 

1 4 co^^llJ^'ii*^:^^ < 0 . ^^fiJim f r l ifi^T- 

#'lt^^-r«ii (H34't=i^iiaT-^-riRJi) J: 0 i^av^ 
Jl^tWW. Mxrasi+K^Jil^^f I**/?, f 2ffywm 

izm 2 <7)m^mmi:m.^-t^ - 1 i}^imx% h . ± 

[0039] ::immmX'l,t. ilHa>B#i;^St6#BttO^ 

fi^fi\,zi5 ist h 7 >'xcoit|ijiig^* hhi]^\:^^ 

tio^mms&mcom i <7)m}mmmmxiim2co 

mmm^mmp^<Dm'm.x-s.m h^yx^ iwj-r s . 

^ y f >'x*«:^i: < ^-ft; L . ^ fzim.-^M.m^m\: 
•th^^z i^EMV'^yx ^^^tcsstft L^^wfrr s 

[ 0 0 4 0 ] E« h 9 yx\,±^ 2 1 iSSIitt^- K 

[0041] mtmms ) m s t,i-^wmmmm3 
i sjEm h 5 yxmmm^oyyvi -y 9 wsx-h s . la e 

>y yx m^(riWim:wf^'^^-t'^''7yx-hh . 

[0042] ^^'^mm^^M^z "LtzEX, V y yx\i 
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[0043] ^so^m. m}mi±mm. h 5 vxco i ^km 
mmt^^^fzT¥ ^^y^yx {-( yh°-^'yx<7)m.m.) 
■ifim^ t L . fiffi** 9 0 - 9 0 mi>zm< 

[0 044] HStcfeV^T. 3 0{42^^c01-^«li»^ 
- H * Jt«4 1 ^;ftJi«l^:- K <DU—^ymSM hyyx 

-ch^. 3 1 liSM h^yxso izm^^tifz 1 ixmm. 
mx'h 0.32 imm h^yx3o ^zmi^-^titz 2 <m 
m&x-h h , 1 mmm 3 1 {=a* ^fitz^mmmiS: 

^fih. 2^d(.'mm3 2i}^hmi^fiif^&w.±>%m 

mmmi3 3 bm^n3A m.nmmzmw^fi^ . 
i^^'mm3 3 f.zmm^mihb}^wm.Mi3 3 {4 
^i^mtkt^ . mM\i.mmmsi3 4 i o«ffifc^ 
§ti.mg!E^ffiiiis&3 5i:i!i^$n^, m,mjmm^3 5 

mm^ftfzmsA^zm^fim^i^y hmm^mm^ 

3&ifimmM.fs-fm^^i^yh't^. -laffiv-^ mhs&s 

6i7)ffi:^j{4tMi|illIIS3 7tciOtB«i§tL. l<^lPiI«ffi3 
K^A^s^z.^, wmv^yx3o. }%WmMl3 
3 . !if jmfii:3 4 . «gs^tai0g&3 5 . w^i^y h 

3 6*Jj:t>'iii|iEIg&3 Ht^WV-T^mj^LX^^^. 

[ 0 0 4 5 ] fiffl^-^ MHIS&3 6 J; D ^-7 f §tL-|.« 
^(7)ffi^SS{4s ^^ftBti^ffi^b^VXSOA^-^liJtl 

■ftf^l^tcillS L^tiJEm ^ 9 3 0 OWtt^a-c^V ^X . 

fifflv-^ M1S&3 6{4itJgjiimT-O-effl0;g*^<?>c0{a 

(^\mii.)±mh^yx3 o(r>^mm.x'm^o&h-^j: 
'o'Si^hz^'th. i>ii>^A.. ::£r,f^commmm3 7 
(Dmmmmw\^-y°(D)u-y°y-( yifi 1 ijLht'^rs i 

[0046] mmm±Em h^yx3o ffy^m.mm.x- 

x\ mmi^nmii:. 0 -miz t ^ ^x-mmt^ <i 

tiz^^. L>?)-L, ^Jffi?^«JlT-!a2^fflV^TiiH3t/S 

xoi^z. mmimmttti^iK^^^cox: ^mmm^:^}^^ 
^'j'^ixx%m LtzhLxh }%wm.mi 3 3 immz 



[0047] ^ifmmmx'ii.^ Mms^n\,zm^htzK 
mh^yxcoiftttjcs^v^T. ^immcx-mmo^ 
i)^i^<n-fff!^finmi!,mmcr>m^-kmjmzi^y b-rs 

nmmtx'^ yy^—sryxifi^^ <^itth^x- 

tfz. ^mi^mz^^n.mmtLxi:>. %m 
jv-ycommmmatn^zsm. h y yxcommm^ 
mb^j:^<Dx\ mmhyyx^^mzmsL^mmrt 

10 0 4 8] E.mhyyxi±2'i^(^m-smm=t~Yt 

fcli 1 rcovt—^ymSM h y yxi,zm(i> 

-f. i&<7)mmhyyxcoi^xi>mm<omMi}mi^ti 

( mmcompM ) 117 n^wMcomtMmm^ t j; 
vyyxmmmm<oyt3y^mx'h^. i^mmnMi^ 
nmz Lfzsx h y yxii. mmmm3Tm e^m^^x 
wmLfz J: d^zmi^mt^ (jiB») ^k^msfmtx'^ 
m^iz-^ <m^^. i^mm:M7i±jmmziiiz^ ^r-^ 

yyxm^^<^?>. m^x. mmh yyxamsmii 

mM.mz7S:\^^i^x'mm-$ti. ^ms^m±tmms.\^ 
nm^^'t^i>. ^<7i^m. ^mmmhyyxconk 

[0049] -36". &m}imimmmQi}mTL. 1 

ma{49o^*»^-9 0jffi*T'{4^'fi:L53rv\ ^^mm 
M7i:n.mt-t^E.m}-y yxmmmmi ^<dx^^ 

[00 50] 117 4 1{42r«-<7)i^,R|^:E 

— 1 jfeSliKl^— KOn— ^fVME* h 9 

T*)^. 4 2iiE.mhyyx4 1 tcj^^Sti/:: lMi« 
ffiT* 0.43 asm VyyxAl l,zmm,-^fitz 2 <m 

wmx'hh . 1 ??cflim4 2 iizx-^^ixfcM^mm 

mvyyx4ihzi.^ #JE§ti. 2 Mi«S4 3 tii::^ 

^fih. 2mmM4:3t>hm-ti^fvrzmKmmmm 
mmMiA 4 h^§^Si4 bcommmzmw^ti^. 
^^mmiA 4 t }^^mMiA 4 « 

§#i.«gi^a:5iiiss4 6 t:!(fji§ixs . mmkmrn^A e 

-y^|l]S&5 0^:frLTfiffi>'7MllS&4 7t:#;e.. ^fl 

i,zmri\^xmmi^yvm^4 itf^m^tamm'&i^y 

^iffli^7MllE&4 7i0i±}::^3{4±iipiilIg§4 8tcfc 

OJiili$tL. vmm&A2\izx-fi^ix^. K^Vyy 
x4 1 . j^itffiM3Kfl'4 4 . mmmM4 s . m^ffiig 

g&4 6. ■affii/7MlIEM7t5j;tXtiiiillIi?&4 8{4^ 
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[00 5 13 msi^y hmm47 izxKi i^y h-^ti^m 
mfmizm^ Ltzsm h ^ y x 4 1 cows . 

mziyyh-tt. MzX^^ ^^i^m<7)m&v~y 
<oimitmmhyyy^4 ico^m^Timomt^ 

[0052] Ztlt^<^m.mzX 0 . ^S»#Bt{i:X-f >/ 

^irnss o*«ags#[ajiiiB&4 ewc-gjo^^^o^ EEmb 

V 4 1 . ^m^MT4 4 . ^#affiin;4 5 . 
miHlii&4 6 . mSi^y M1IS§4 7i3 J;ViiiillI{i&4 8*-" 

[0053] msmit. mmmmsTme^m^^rmm 

#<M=Sr5. -e^T'. ;^^>/^IlISl5 0*^lilI!l»4 9 

ti(^^a)o#;cSo i<^Mm. ±m<mmmwi~y'm7} 
m-^fi. mnrntfcimnmizm^MMx-m^-^tifcz 

nigM 7fcA^i§ti,i., imi^yhmm4 7offi*{±Ji 

tIllIli-&4 8T«StLTffi« h 5 yX4 1 ^iWj-r-i. , 
eiljB^fiffim h 7 4 1 COSJBEfctJi^t V ^(DX\ ^'M 

4{±^Sfc^TtrW*&-f-^. 

[0054] 2|s:^Smmf{±. ss«j#^^caafet/sjE 

ti-i^(^■^^fa^'^^m^^.<^'sm^mi^\z^yy v-th 
mmmnn^mm-h . a it . jiBttB#t^{±ff« h ^ >- 

x'%>. t.fz'^nm\'m\z:m.^-mim\tvxio . mm 
ju~-y'commmaimi>zE.m h y yxco^^^mm^ 
mt'^hcox'. m^h^yx^^mzmmL^^mmt 

vtfzii. 1 m^mm^i:- y^cDti—ifymsm hyyxiz 
is^-r. mcom^hyyx(o^Tmm<Dmmif)mi> 

[0055] mm<Dmm5 ) maa^^mMcommmm 

9imm.hyyx<7)i}m (a^w) ^mipioM^t^rv^ 
^ ^ yxt 2d:M ( mtsM) mm}^i^coiiii]mm<7)m 

mm-m^-ti^'yyxh^ . 
[0056] i%mmmMJ^ nmz Ltzzm hyyxit 



nm^i^^<m^h. i^mimmmjmmihmzii± 

{i:^>'b-r>'X*i/jN§<^r§„ ffi-^T. EMhyyx 

i,ziiimmm\'^nmb^j:h, w^^. ^mizitsm 

h y yx<D 1 m&mmi)^ii>^tcT ¥^-/^ VXJi^V^e 

[0057] MzM Lx&^m^mitsm h y yxco 

1 ^mmmiJ-i^^tcT F $ -y ^ y-xcoe-^? < =5: 
0 . ^CO^^m^f r 1 fc^itiiJSI^Cf a 1 l,Zt5if 

;i<oio^^^nMmnzmmx'-^^:ikifjiim 

[0 0 58] HStCfeV^T. 5Ui.2^(Dim.Wm=i: 
- K 1 h'«on~-if yMJE« h 7 

X% 1. „ 5 2 {iJEm h 9 yx 5 1 1 »:ffl!l« 

0.53 {iJE« Yyyxsi izmm^^fitz 2 i^W 

sffiT-& . 5 7 iiwrn hyyxsi ^m}-t?>x.mm 
mm-^^^-t^-^^mmx'h*) . -^mmms 

KDBiMimmwvvxmmx'hK). mmmM^5 8 
izx K)'mmmim-^^mK>m:^^tiiEm.mzm^-^m.m^ 
fc^stL^. m3mmm^5 8(7)tiitni}^y-^y'm^ 

5 9 i 0 ffi^ h 9 yx 5 1 ^mWrt^ otc+^^P^ 

Mzmiimm^titzm. jEm h ^ 5 1 <^ i j^wm® 

5 2 izxti^ti. mmMMizX 0#flE§nT 2<Xffi!l«ffi 

■msMmmmmm.MJ5 4 tmmmM5 5 t<Dm.nm 
mzwM^ ft. i^mmmmi 5 4 fc^^i* 
ffi^3^T 5 4 <7)mnmt^-ti> . 

[00 59] ?^lt®^3K«r5 4iO^OT (JE^h^yx 

i»0SsoiBtjjB#) m 9 t^t- cfc a jcflES h 9 > 
X 5 1 o^tsM-^iefiffTJi 1 ixmmm 5 2 *-4.i.fcT 

•y:?'>'X*5.-±g:<«gi£3&i'gfeh.<gV>. tfzSMhyy 
X 5 1 co#JEit *>:^§: Vi<?DT\ S« b 9 :xx 5 1 (Dim. 

^(Dj^i}^ nMx% s }^m^M7 5 4 izmi^m^ 

i^mti^^ ■> J: a I,z^.-th!£mi3^h 1. . 4 . 5fefcll 3 

^m\^xmmLtzio^^mjmi}^:i<ommhyyx5 

dl,zm}-ti>^ttmtL\\ 

[0060] :^immX'l,t. fe^>*-tA6}B!IStTi3V^ 

^jEm h^yx5i (Dmmzm-^^^x . ^ntco^ji 

Tffiv^:fr^»M«^ff?l$-ttl.J;aic, Sttf^ijfflilHi 
fi-S 5 6 *^'nr^^liElS& 5 l ^Wmh » ^ t T . JE« h 
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-mm 9 i,z^-tm i commm^m 1 1 izmm vtz^-sm 

mm^fi. mmmmmoizfm^fih, mmmm 

o^jij^f r i-b^mv. mmimmm.mM.i 2X 
[0061] m9i,z^-tx 0 iz^ mi(^mmm^m i i 

mm 5 4<7)#14i= J; -?T{4m 1 <:0«Blig^tt i 1 
2t0^gSi^ffl i 2 J: <IS^b. 

li. mtjmmi(Dm3i,z^Lfz^oiz. mmh^yxs 
1 cowmBm^i^-^ < =5r 0 . ^«Jim f ri (DT&mx' 

mmm. mtimsfpcDrnmcf ii)^hf2(r>mm: 
^mii'^-^^h i 3 fc^ 2 c7)«»sK^« i 2 ^ss-r ^ 

[0062] imimmx-\t . momtsm b ^ y xco 

trff^ltT. JEfgh^yxcom^jmSl^s^ltOllgSi^ 

<^Bt{±tB:;'3«gKt^2co«gitig^« i 2 tc{3{f^t 

mh^y^ ^^mzm) Lm.^m}-t& c: t ti^x^ i. . 

[ 0 0 6 3 ] h 9 2^^C7) 1 ^»t6^- K 4 

^m}i^miz}%mmmM7i>zmvhm^it:-' 
^i,zm^-ti>t:i^i,z. msmmico^mmx'ii^K. 
1 mmm^zmn-t^m3mm<7)iK» § t:^x.mm^ 
mmzn':>x i> nmcommm hfi^ , 
[0064] {mm<^imb ) m i o i,±-^%m<nmrm 

mm.<7)y''a^y'?mxhh. hi o^ct^v-sT. eiisjim 

6 2{i:liJCfi!]«fi. 6 3\i2<XmmM 



Xhh o ffim b ^ VX 6 1 {±ffiOj±«*^ i: 

2 \,zMyth k . ffim^Mfc J: 0 Wm^ixt^^\m}ifi 

2mm&e3-h^hM^^^fih. Lj&^l. ftHMiJsm 

<^Lkiz^j:hcox\ mmimm$&i,zm^b:i^xiEm. 
iz^K ^r-i. J: -3 izmjmKm^^mmmm- ^ . 
[0 06 5] mioxusmh^yx6i^m)-t^}' 

yim^ 6 5 {±«gKiii(illI8&6 5 a i:#£E h ^ yx 6 
5b-cmStLTV^S, h'^'f7'[lIS&6 5fcA^J$tL-^c 
li»«-^{4«gKtii|iIlIS#6 5 af«iiili$^l. 
9VX6 5 bT-«EiMiii$tLT. SMhyyxei SrlB 
ilrr-Stoi:+^^^rffii!)«-^fc^-l,. iiSPiiHiaj^6 5 a 
{i . F E T ^ y -xg^tfinig^T'ffl V ^ S ^: i: J; D M^fc 

mm:^ h . ^{4JE« h 7 yx 6 1 (mm.mi±.m 

m^±.(r,ti^\,Z . #ffih7>'X65b02 ?{cM«0-f 

^ yx i: ffm b ^ ^'X 6 1 0 1 MII«S 6 2 <7)#1W 

a^: oit:?ij^t^jwi«c^jE« h 7 yx 6 1 
ififlltcm^-r.|>ifctcj;0> jE«h^yx6 i<oi<^:i!l 

„ ^^JfimiTii. wmh^yxeshtEMhyy 

X 6 1 CT) 1 iJ:lilSfi6 2 tcomi/Zzi4fl^6 6 SrffAL. 

b ^ yx 6 5 b CO 2 i5:M-< iXrJ^-;;' >X h 3 ;U 6 
6<7)^ >'^^'^'>'X(?5SlfcJE^h9>'X6 ICOliJ^ffiO^ 

ffi 6 2 <7)fim^ai: oi:?(i^ffi)g»c&ffim b 9 yx e 
1 oifcjijgi^icjfimcis^-r ^ikizx'O'Xy hv>?x7 

-f/W^^^f^Ls i:h.fcj:-?T£Emb9yX6101<^ 

[0066] iiacOliBSfcj; 0 . ^^xl.-^ y^':? 
iJ' >'X{4^flE h 7 >'X 6 5 b <5D 2 <J:ffl!lO-f ^' yx 
t::3^)l'6 6co4yr^^yxt!7)mX'^^(>fli>. t-'i 
T . flE« h ^ :xx 6 1 CO 1 J^limffi 6 2 cOtMW* 
«A^VhS < T ^> . #j± b ^ i^X 6 5 b C0^§ iScSr::^ 
§ < LT'f >^^^:5'>X^*>-fr<'4ejS3&«^U. ^cOig 

#i± b 9 yx 6 5 b comSffi*a^/jN§ < LTM3fe^ 
yb^K-t^^itt^X^h. tf^. #flEh5yx6 5bco 
tAV^TfiJE^ h 9 :^x!igi6iiigS^<o/jN?^b» 

[0067] imtmmm 7)011 ii^mmcomtm 
m7izxhSMh9yxmim&^. m^zsmhyyxt: 

iSfflcoy n -y mxh ^ „ la 1 1 1^*3 v . 71 {4flE« 
h^yxT^!)^. 7 2 {4 1 7 3{42Mbm@ 

T-fci. . ffin h 7 yx 7 1 imc^Emm^b mmi^zim 
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2»:Milfii7 3*»/i>SZ0m$<xS, L-b^L.^mm!:. 

\,\ lEimmm^^L. ^ttt:mf]m^Lxm 
<zbi,z:^^<Dx\ mmim^miz^^'^bii^x'iEm. 

[00 68] HI IXUEMhyyxi lt:mrt^)^ 

^^rmms limmm^ms^ 7 5 at #jEn ;k 

7 5t:A:'3§tL7tMfi-f-{i«BKfiips!afi#7 5 a-c-«»K 
tilli^tL. #JE3^;k7 5bT-«EiitS:^iXT, 
9>'>!.7 1&iBI6-ri>cOt+:}i-^Ktt«-^i:^r^. 
■3^ )V1 Shtm^VvyXl l<?51iJ^iimffi7 2fc<0 
rafcrj^;l.7 6^#At. #Er7-f ;P7 5 b<:02?^i:ffl!l<^ 

-f y^i? rS' h 3 >f ;w 7 6 o-^ y^'!' ^ yxcom t & 

TV^S, Ztl^zX'yX^-^yYJ'iXy-<jU:^t:m^L. K 

«h^>'X7icoi dzmmm 7 2 i,zAt)-^ti^m&mB 
[0069] ±m<7)mmizx 0 . jK^^ §tii.-f 

■aA)V7 ^(T^Ayd/'i^^yxtmrn^hix-h. V.fzifi 
JEmb9^X7 1i01<?:M^7 2c7)Kt||^fi« 

*M^$<*-5T^J. ^BErJ-^;P7 5b(7)^^iSc?r^#< 

jE3-f /l-? 5 b0^ffi*n:^/h§ < \.XWK-kA^^<-t 

V ^T«ffi« h 7 yxm}mm^^(DA^mit^mi> ^: t if 

[0070] 

mmcr>W}m &,±MmLtz^oi<z. ^mmzMt. 
m}mhm.nmf^v^hx'msti^±% ^^nM^mmt^m 
mv'yyxxh'oxh. ^fz\i^'mi\'m\,zm^%.-m 
*^t-r.s.*^rs>oTt>. EMV'^yx^'SiWizmi 

*L{4\ E«>5yx«Dl<^{fflmc7)^«^«:epV]N§<55r 
•o T t < . #£E h 5 yxXli^K^ A JU(D4^m 

it. IAV^T{4»)I1IS&^*<0/J«^I2I^ ^1 1 3&«T'# 
■I.. 

[HHO^m^lMBJ] 

[HI] ^mMcomtmm 1 i -5Jbe« h v yxcoiBW 
[132] mii,zt5i,f^E.mhyyx.(ommmbmim(7) 



IMS ] S.Mh^ yx<Dmi'mcOT F 5 -y ^ yxfcfcft 
[ H4 ] *5&0BO»lfij[g«| 2 J; S jE^ h 9 yxeoms 
[US ] *^Hjco^Jsm«3 l,zX ^EMhy yxcomi 

[126] m5i,zi3if^s.mh^yx<Dmmwbm^m<r> 

[117] *^BB<7)|^j^^4lcJ;:S.JEmh9>'XO|gll( 
[ US ] ^^Hgco^iii?^^ 5 j; h 7 yxcofgW 
[119] Il8tcfc{t-Sffi«h9:^xc7)^^i:«f^lit(^ 

[HI 0] ^wMcomimm6i,z^^E.mh ^yxcD¥ 
imii}:mm<7)mmm7i,zx^BEmh9yx<D)^ 
[HI 2] m^<^mmh^yxcr)msm^'t^i-y'x3^y 

[HI 3] HI 2fcfe{tl.iE«h7:^XiOTh'S«y^'y 
XS.V^flEibO/a«c!ftttH 

[ H 1 4 ] ^cDj§ijoj±« h 9 yx<Dwmm^'k^'fy 

n>y^H 

[HI 5] fi!*offimb9^'XOK9-frigii&S-^-r:^ 
n-y^-H 

[ H 1 6 ] m^coMc^Bm, hyyxcDYy^ 7"Il]SSSr:S 
-r:/n>y^'H 

8. 34, 45. 55 ')§m,in. 

1, 11, 57 sm^mm^ 

2,12, 58 

3, 13, 59, 65, 75 

4, 14, 30, 41, 51, 61, 71 SMhyy 
X 

5, 15, 31, 42, 52, 62, 72 iMHSffi 

6, 16, 32, 43, 53, 63, 73 2iXmmm 

7, 17, 33, 44, 54, 64. 74 J^Piffi^^K 

9. 18. 5 6 @|ii$lj^sp|llg# 
19. 6 0 «jMWI1I£# 

3 5. 4 6 m^mtami^ 

3 6,47 im^-yhMB^ 

3 7, 4 8 

4 9 

5 0 x4 y^mm 

6 5a, 75a MWlM^M^ 
6 5b, 7 5b WKhyyx 
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6 6. 7 6 a^iU 
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